Effect of hydrolysis on mechanical properties of tricalcium phosphate/poly-L: -lactide composites.
In order to investigate hydrolysis behavior and associated variation in mechanical properties of bioresorbable plastic composites, beta-tricalcium phosphate (beta-TCP)/poly(L: -lactide) (PLLA), the immersion tests into phosphate buffered solution (PBS) with different pH were conducted. After the immersion tests, tensile, bending and compressive tests were conducted on the specimen. The significant decrease in the mechanical properties of the specimens with 5.0 wt% beta-TCP contents were not observed in the pH = 7.4 immersion tests, whereas significant decrease were observed for the specimen with 9.5 and 14.0 wt% contents after 24 weeks. In the pH = 6.4 immersion tests, the degradation was accelerated. From the fracture surface observation, debondings between beta-TCP and PLLA grew into the void shape in the ductile fracture surface before immersion tests, whereas the voids were observed in the brittle fracture surface after immersion tests. This is due to the bioresorption of beta-TCP particles and/or beta-TCP/PLLA interface. In order to discuss the degradation of mechanical properties, tensile modulus degradation was analyzed based on the micromechanics supposing the damaged particles as voids. Degradation tendency predicted was in good agreement with experimental results. These results suggested that the degradation in modulus was attributed to lower load capacity of beta-TCP particles and lower load transfer to beta-TCP particles due to the hydrolysis of the beta-TCP particles and the interface between beta-TCP and PLLA.